












性の視点から前向きに比較・検討した．2014 年 8 月から 2015 年 7 月の 1年間に当科で待機的
に腹腔鏡下手術が予定され，切離部位が腹膜翻転部以下と想定された直腸癌 18 例である．全
例に手術当日以前に内視鏡下に通常の点墨（腫瘍肛門側腹側の粘膜下層に0.2 ml局注）に併せ，
腫瘍直下の粘膜下層に 0.25％ICG 溶液を 0.5 ml 局注した．術中に PINPOINTを用いて可視光
ならびに overlay モード（蛍光画像とHigh Vision 画像のイメージを重ね合わせ表示する方法）
により，墨と ICG 蛍光の視認性を比較・検討した．また，Price らが使用した visibility scale
を用いて点墨と ICG 蛍光の視認性の程度を数値化し，各々を比較・検討した．統計学的処理
はMann-Whitney’s U test ならびにWilcoxon signed-rank test を用い，p＜ 0.05 をもって有
意差ありとした．男女比は 10：8 で，平均年齢は 67.0 歳（47-81）であった．癌の占居部位は
Raが 14例，Rbが 4例であった．局注時期は，手術前日が 7例，手術 3日前が 9例，5日以前


































　対象は，昭和大学病院において 2014 年 8 月から







に 0.2 ml 局注する点墨法に併せ，腫瘍直下の粘膜下
層に ICG（ジアグノグリーンⓇ注射用 25 mg，第一三
共株式会社，東京）を 10 ml の注射用水で溶解した








検討した．また，Price ら7）が使用した visibility 
scale（Fig. 1A-C）を用いて点墨と ICG蛍光の視認
性の程度を数値化し，各々を比較・検討した．統計
解析は JMP 14 ProⓇ（SAS Institute Inc., Cary, NC, 
USA）を使用し，視認性の比較にはMann-Whitney’s 
U test を，視認性の程度の比較にはWilcoxon signed-





　患者背景をTable 1 に示す．男性は 10例，女性 8
例で平均年齢は 67.0 歳（47-81）であった．癌の占
居部位は Ra が 14 例，Rb が 4 例であった．ICGと
墨の局注時期は，手術前日が 7例，手術 3日前が 9
Fig. 1　
A：Visibility scale of India Ink Grade 1, ICG fluorescence Grade 0
B：Visibility scale of India Ink Grade 2, ICG fluorescence Grade 2
C：Visibility scale of India Ink Grade 0, ICG fluorescence Grade 1

















であった（Table 2）．点墨の visibility scale の中央


















縁からの距離が，cStage0 ～ cStage Ⅲの症例では，









































Interval between ICG injection 
and operation, days
1 day ago  7（38.9）
3 days ago  9（50.0）
over 5 days before  2（11.1）
Postoperative complications, n（％）
None 13（72.2）
Paralytic ileus  3 （37.5）
Leakage  1（5.56）
Colitis（MRSA）  1（5.56）
Length of hospital stay, days（range） 15.1（7-27）
BMI : body mass index, ICG : indocyanine green, Rs : 
rectosigmoid, Ra : rectum above the peritoneal reflection, 
Rb : rectum below the peritoneal reflection, EMR : 









提示した 18 例において，ICG 蛍光の視認率は，
88.9（16/18）％で点墨の 50.0（9/18）％に比べ有意























































visible 8 8 16（88.9％）
nonvisible 1 1  2（11.1％）
9（50.0％） 9（50.0％） 18
ICG : Indocyanine green p-value　0.0293
Table 3　 Comparison of Visibility scale between 
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PREOPERATIVE MARKING METHOD IN LAPAROSCOPIC  
RECTAL CANCER SURGERY:
―INDIA INK TATTOOING VS NEAR-INFRARED（NIR）FLUORESCENCE METHOD―
Yoshiaki OZAWA＊, Masahiko MURAKAMI, Makoto WATANABE,  
Kohei ONO, Tomonori FUJII, Tetsuya KITAJIMA,  
Sota YOSHIZAWA and Takeshi AOKI
　Abstract 　　 In rectal cancer surgery, in order to identify a tumor site during surgery, preoperative mark-
ing using an endoscope, and a method such as the India ink tattooing method is generally performed.  However, 
India ink tattooing causes problems because of adverse events due to India ink leakage into the peritoneal cavi-
ty.  For preoperative marking of rectal cancer for laparoscopic colorectal surgery, we devised a method of apply-
ing the fluorescent properties of indocyanine green（ICG）; here, we report its usefulness.  We prospectively 
evaluated the visibility of the India ink tattooing method compared to the ICG fluorescence method in laparo-
scopic rectal cancer surgery in which the anal side intestinal tract is dissected below the peritoneal reflection. 
A total of 18 patients who underwent laparoscopic surgery were enrolled.  Study approval was obtained from 
the Ethics Committee of the Showa University School of Medicine.  ICG and India ink were injected into the 
same patients undergoing preoperative colonoscopy for rectal cancer.  Identification of the tumor site during sur-
gery was carried out using the PINPOINTⓇ endoscopic fluorescence imaging system（Novadaq Technologies 
Inc., Mississauga, Canada）, which was developed by applying the near-infrared fluorescent endoscope imaging 
system; tumor sites were observed with visible and fluorescent light.  The visibility of ICG fluorescence was 
88.9％（16/18）, which was significantly better than the visibility of India ink tattooing ［50.0％（9/18）］（p＝
0.0293）.  The median value of the visibility scale of the tattoo was 0.94（0-2）, the median value of the ICG flu-
orescence visibility scale was 1.5（0-2）, and the visibility of the ICG fluorescence was significantly higher（p
＝0.0370）.  Perioperative complications attributed to dye use were not observed.  In cases where ICG was not 
visible, the cause was suspected to be due to the period of local injection, adhesions and mesenteric fat of 
omentum.  Preoperative marking in laparoscopic rectal cancer surgery by the ICG fluorescence method was 
considered to be a useful alternative to the India ink tattooing.
Key words :  preoperative colonic cancer tattooing, ICG fluorescence method, india ink tattooing, perioperative 
identification of tumor site
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